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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] Thisapplication claims priority to and the benefit
of patentapplication No. 2022218332764 filed with China
National Intellectual Property Administration on July 14,
2022, the entire contents of which are incorporated here-
in by reference.

FIELD

[0002] The present disclosure relates to the field of
battery technologies, and more particularly, to a cover
plate, a top cover, a battery cell, and a battery module.

BACKGROUND

[0003] Typically, a battery cell usually includes a top
cover, which can consist of a cover plate, a pole, an upper
plastic part, and other components. To realize anti-twist-
ing function of the pole of the battery cell, the pole is
added with knurls or the cover plate is added with
notches, and the protrusion clamps the upper plastic
part, thereby achieving the anti-twisting function of the
pole. Currently, the anti-twisting aspect of the top cover is
singular and cannot increase anti-twisting from multiple
aspects of the pole. Moreover, some anti-twisting struc-
tures tend to create a gap betweenthe cover plate and the
upper plastic part during injection molding, which signifi-
cantly reduces an anti-twisting capability.

SUMMARY

[0004] An embodiment of the present disclosure pro-
vides a cover plate, a top cover, a battery cell, and a
battery module.

[0005] A cover plate according to the embodiment of
the presentdisclosure is used for a battery cell. The cover
plate includes: a plate body having a through-hole; and a
raised edge disposed on a surface of the plate body and
surrounding the through-hole, the raised edge having at
least one notch, and an internal space defined by the
raised edge being in communication with an external
space outside the raised edge through the at least one
notch.

[0006] Since the at least one notch is formed at the
raised edge of the cover plate, on the one hand, during an
injection molding process of an upper plastic part, the
upper plastic part can be clamped to realize anti-twisting.
[0007] On the other hand, in the process of injection
molding of the upper plastic part into the cover plate, a
gap that has not been filled by the upper plastic part can
be in communication with an ambient environment. In this
way, gas formed during the injection molding of the upper
plastic partcan be discharged from the at least one notch.
That is, the arrangement of the at least one notch is also
conducive to discharging of the gas during the injection

10

15

20

25

30

35

40

45

50

55

molding of the upper plastic part, preventing formation of
bubbles during the injection molding of the upper plastic
part to affect physical properties of the upper plastic part,
and can also prevent the formation of a gap between the
upper plastic part and the cover plate during demolding of
the upper plastic part, affecting an anti-twisting ability.
[0008] In some embodiments, the at least one notch
has a depth equal to a height of the raised edge.
[0009] In this way, the gas formed during the injection
molding can be discharged more smoothly.

[0010] In some embodiments, the raised edge sur-
rounds the through-hole to be formed into a frame in a
form of a rounded square, and the at least one notch is
defined through at least one corner of the rounded

square.
[0011] In this way, anti-twisting performance can be
improved.

[0012] Insomeembodiments,the raised edge includes

two first side frames opposite to each other and two
second side frames opposite to each other. At least
one of the two first side frames has a first protrusion at
a surface of the at least one of the two first side frames,
and/or at least one of the two second side frames has a
second projection provided at a surface of the atleastone
of the two second side frames.

[0013] Inthis way, the anti-twisting performance of the
upper plastic part and the cover plate can be realized.
[0014] Insomeembodiments, the raised edge includes
two first side frames opposite to each other and two
second side frames opposite to each other. At least
one of the two first side frames has a first recess formed
at a top surface of the at least one of the two first side
frame, and/or at least one of the two second side frames
has asecond recess formed atatop surface of the atleast
one of the two second side frames.

[0015] In this way, the anti-twisting performance of the
upper plastic part and the cover plate can be realized.
[0016] In some embodiments, a depth of the first re-
cess is smaller than or equal to a depth of each of the at
least one notch, and/or a depth of the second recess is
smaller than or equal to a depth of each of the atleastone
notch.

[0017] Inthis way, predetermined structural strength of
the cover plate can be guaranteed and an exhaust speed
can be increased.

[0018] In some embodiments, the raised edge has a
frame-shaped structure, the frame-shaped structure in-
cluding four side frames, at least one of the four side
frames having a protrusion and two recesses, and the
protrusion being disposed between the two recesses.

[0019] Inthisway, the anti-twisting performance can be
improved.
[0020] Insome embodiments, the plate body has a first

surface and a second surface, the raised edge being
disposed on the first surface, and the second surface
further having a recessed portion surrounding the
through-hole and in communication with the through-
hole.



3 EP 4 542 736 A1 4

[0021] In this way, anti-twisting performances of a low-
er plastic part and the cover plate can be improved.
[0022] Insome embodiments, the cover plate includes
a concave-convex structure disposed on a surface of the
raised edge away from the plate body.

[0023] In this way, with the convex-concave structure,
the anti-twisting performance of the upper plastic part
and the anti-twisting performance of the cover plate can
be enhanced.

[0024] A top cover is provided according to the embo-
diment of the present disclosure. The top cover includes:
the cover plate according to any of the above embodi-
ments.

[0025] In some embodiments, the top cover further
includes: a pole; and an insulating member mounted in
the through-hole, the insulating member being fixedly
connected to a surface of the pole, and a part of the
insulating member being filled in the at least one notch.
[0026] A battery cell is provided according to the em-
bodiment of the present disclosure. The battery cell in-
cludes: the top cover according to the above embodi-
ments.

[0027] A battery module is provided according to the
embodiment of the present disclosure. The battery mod-
ule includes the battery cell according to the above
embodiments.

[0028] Inthe top cover, the battery cell, and the battery
module, the notch is formed in the raised edge, in such a
manner that on the one hand, during an injection molding
process of an upper plastic part, the upper plastic part can
be clamped to realize the anti-twisting.

[0029] On the other hand, in the process of injection
molding of the upper plastic part into the cover plate, a
gap that has not been filled by the upper plastic part can
be in communication with an ambient environment. In this
way, the gas formed during the injection molding of the
upper plastic part can be discharged from the notch. That
is, the arrangement of the notch is also conducive to
discharging of the gas during the injection molding of
the upper plastic part, preventing formation of bubbles
during the injection molding of the upper plastic part to
affect physical properties of the upper plastic part, and
can also prevent the formation of the gap between the
upper plastic part and the cover plate during demolding of
the upper plastic part, affecting an anti-twisting ability.
[0030] Additional aspects and advantages of the pre-
sent disclosure will be provided at least in part in the
following description, or will become apparent at least in
partfrom the following description, or can be learned from
practicing of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and/or additional aspects and ad-
vantages of the present disclosure will become more
apparent and more understandable from the following
description of embodiments taken in conjunction with the
accompanying drawings.
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FIG. 1 is a perspective view of a cover plate accord-
ing to an embodiment of the present disclosure.
FIG. 2 is a schematic enlarged view of part A in FIG.
1.

FIG. 3 is a top view of a cover plate according to an
embodiment of the present disclosure.

FIG. 4 is an enlarged view of part B in FIG. 3.

FIG. 5 is a partial cross-sectional view of a cover
plate taken along line C-C in FIG. 3.

FIG. 6 is another perspective view of a cover plate
according to an embodiment of the present disclo-
sure.

[0032] Description of reference numerals of the ac-
companying drawings: cover plate-100; plate body-12;
raised edge-14; through-hole-16; notch-18; upper sur-
face-20; lower surface-22; first side frame-24; second
side frame-26; first protrusion-28; second protrusion-30;
second recess-32; recessed portion-34.

DETAILED DESCRIPTION

[0033] Embodiments of the present disclosure will be
described in detail below with reference to examples
thereof as illustrated in the accompanying drawings,
throughout which same or similar elements, or elements
having same or similar functions, are denoted by same or
similar reference numerals. The embodiments described
below with reference to the drawings are illustrative, and
are only intended to explain, rather than limiting, the
embodiments of the present disclosure.

[0034] In the description of the present disclosure, the
first feature "on" or "under" the second feature may mean
that the first feature is in direct contact with the second
feature, or the first and second features are in indirect
contact through another feature between them. In addi-
tion, the first feature "above" the second feature means
that the first feature is directly above or obliquely above
the second feature, or simply means that the level of the
first feature is higher than that of the second feature. The
first feature "below" the second feature may mean that
the first feature is directly below or obliquely below the
second feature, or simply mean that the level of the first
feature is smaller than that of the second feature.
[0035] Various embodiments or examples for imple-
menting different structures of the embodiments of the
present disclosure are provided below. In order to sim-
plify the description of the embodiments of the present
disclosure, components and arrangements of specific
examples are described herein. Of course, these specific
examples are merely for the purpose of illustration, rather
than limiting the present disclosure. Further, the same
reference numerals and/or reference letters may appear
in different examples of the embodiments of the present
disclosure for the purpose of simplicity and clarity, instead
of indicating a relationship between different embodi-
ments and/or the discussed arrangements. In addition,
the embodiments of the present disclosure provide ex-



5 EP 4 542 736 A1 6

amples of various specific processes and materials.
However, applications of other processes and/or the
use of other materials are conceivable for those of ordin-
ary skill in the art.

[0036] As illustrated in FIG. 1 to FIG. 2, a cover plate
100 according to the embodiments of the present dis-
closure is provided and used for a battery cell. The cover
plate 100 includes a plate body 12 and a raised edge 14.
The plate body 12 has a through-hole 16. The raised
edge 14 is disposed on a surface of the plate body 12 and
surrounds the through-hole 16. The raised edge 14 has at
least one notch 18, and an internal space defined by the
raised edge 14 is in communication with an external
space outside the raised edge 14 through the notch 18.
[0037] Since the notch 18 is formed at the raised edge
14 of the cover plate 100, on the one hand, during an
injection molding process of an upper plastic part, the
upper plastic part can be clamped to realize anti-twisting.
[0038] On the other hand, in a process of injection
molding of the upper plastic part into the cover plate
100, the notch 18 that has not been filled by the upper
plastic part can be in communication with an ambient
environment. In this way, gas formed during the injection
molding of the upper plastic part can be discharged from
the notch 18. That is, the arrangement of the notch 18 is
also conducive to discharging of the gas during the in-
jection molding of the upper plastic part, preventing for-
mation of bubbles during the injection molding of the
upper plastic part to affect physical properties of the
upper plastic part, and can also prevent the formation
of the gap between the upper plastic part and the cover
plate 100 during demolding of the upper plastic part,
affecting an anti-twisting ability.

[0039] In an exemplary embodiment of the present
disclosure, the cover plate 100 may be used for a square
cell, a circular cell, or a battery cell of other shapes. In the
embodiment illustrated in FIG. 1, the cover plate 100 has
a substantially flat rectangular shape for the square cell. It
should be understood that when the cover plate 100 is
used for the circular cell, the cover plate 100 may have a
disk shape.

[0040] The plate body 12 has two through-holes 16.
Each through-hole 16 can be passed through by one pole
of the battery cell. The through-hole 16 has a circular
shape. It should be understood that in other embodi-
ments, a quantity of through-holes 16 in the plate body
12 may be other numbers, and the through-holes 16 may
have other regular or irregular shapes. The present dis-
closure is not limited in this regard.

[0041] The plate body 12 includes an upper surface 20
and a lower surface 22. The raised edge 14 is disposed
on the upper surface 20. The through-hole 16 passes
through the upper surface 20 and the lower surface 22.
The plate body 12 may be made of a metallic material,
such as aluminum or other metallic materials. The pre-
sentdisclosure is not limited in this regard. The plate body
12 and the raised edge 14 may be integrally formed, or
the plate body 12 and the raised edge 14 may be sepa-
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rately formed. For example, the plate body 12 and the
raised edge 14 may be manufactured separately, and
then the raised edge 14 is fixed to the upper surface 20 of
the plate body 12 and surrounds the through-hole 16.
[0042] During the injection molding of the upper plastic
part, the arrangement of the notch 18 can increase an
adhesion area between the upper plastic part and the
cover plate 100. In addition, since the internal space
defined by the raised edge 14 is in communication with
and the external space outside the raised edge 14
through the notch 18, during the injection molding of
the upper plastic part, the gas can be likely to be dis-
charged from the internal space to the external space
through the notch 18, preventing the physical properties
of the upper plastic part from being affected by bubbles in
the upper plastic part. In addition, an increase of the
adhesion area between the upper plastic part and the
cover plate 100 can also prevent the formation of the gap
between the upper plastic part and the cover plate 100
during demolding of the upper plastic part to affect the
anti-twisting ability. Also, an excellent production rate of
the top cover is improved, and a cost of the top cover is
reduced. A combination of the upper plastic part located
in the notch 18 and the raised edge 14 of the cover plate
100 further enhances original anti-twisting.

[0043] Insomeembodiments, the notch 18 has adepth
equal toaheightofthe raised edge 14. In this way, the gas
formed during the injection molding can be discharged
more smoothly.

[0044] In an exemplary embodiment of the present
disclosure, the depth of the notch 18 is equal to the height
of the raised edge 14, allowing a bottom surface of the
notch 18 to be flush with the upper surface 20 of the plate
body 12. It should also be understood that a bottom
surface of the internal space defined by the raised edge
14 is on a same plane as the bottom surface of the notch
18 and a bottom surface of the external space outside the
raised edge 14. During the injection molding of the upper
plastic part, gas in the internal space defined by the
raised edge 14 can be discharged to the external space
outside the raised edge 14 through the notch 18 sub-
stantially without obstruction, allowing the injection mold-
ing gas to be discharged more smoothly.

[0045] In some embodiments, the raised edge 14 sur-
rounds the through-hole 16 to be formed into aframe ina
form of a rounded square. The notch 18 is defined
through at least one corner of the rounded square. In
this way, the anti-twisting performance can be improved.
[0046] In an exemplary embodiment of the present
disclosure, the rounded square frame includes two first
side frames 24 opposite to each other and two second
side frames 26 opposite to each other. As illustrated in
FIG. 3 and FIG. 4, the two first frames 24 are an upper
side frame and a lower side frame, respectively. The two
second frames 26 are a left side frame and a right side
frame, respectively. One notch 18 is formed at a connec-
tion of the two adjacent side frames. The notch 18 is
located in the upper plastic part, which can realize the
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anti-twisting in an extension direction of the first side
frame 24 and in an extension direction of the second
side frame 26 to improve anti-twisting performances of
the upper plastic part and the cover plate 100.

[0047] Further, in the illustrated embodiments, the
rounded square frame has one notch 18 at each of four
corners of the rounded square frame. When the gas is
exhausted, the gas in the internal space defined by the
raised edge 14 can be exhausted from the notches 18 of
the four corners, increasing an exhaust speed of the gas.
In addition, the rounded square frame is located at a
corner position. The raised edge 14 has an arc-shaped
inner wall, which can guide an air flow to the notch 18,
reducing gas resistance and further increasing the ex-
haust speed.

[0048] In some embodiments, the raised edge 14 in-
cludes twofirst side frames 24 opposite to each other and
two second side frames 26. At least one of the two first
side frames 24 has a first protrusion 28 at a surface of the
atleast one of the two first side frames 24, and/or at least
one of the two second side frames 26 has a second
projection 30 at a surface of the at least one of the two
second side frames 26.

[0049] In this way, the anti-twisting performance of the
upper plastic part and the anti-twisting performance of
the cover plate 100 can be realized.

[0050] In an exemplary embodiment of the present
disclosure, during the injection molding of the upper
plastic part, the upper plastic part has a recessed portion
corresponding to the protrusion. Cooperation between
the protrusion and the recessed portion can realize the
anti-twisting performance of the upper plastic part and
the anti-twisting performance of the cover plate 100.
[0051] In the illustrated embodiment, two first side
frames 24 have the first protrusions 28 at surfaces of
the two first side frames 24, and two second side frames
26 have the second protrusions 30 at surfaces of the two
first side frames 26.

[0052] In one embodiment, one of the two first side
frames 24 has a first protrusion 28 at a surface of the one
of the two first side frames 24.

[0053] Inone embodiment, the two first side frames 24
have first protrusions 28 at the surfaces of the two first
side frames 28.

[0054] In one embodiment, one of the two second side
frames 26 has a second protrusion 30 at a surface of the
one of the two second side frames 26.

[0055] Inoneembodiment, the two second side frames
26 have the second protrusions 30 at the surfaces of the
two first side frames 26.

[0056] One, two, or more than two protrusions may be
provided on a surface of each side frame. In the illustrated
embodiment, one protrusion is provided on the surface of
each side frame.

[0057] In some embodiments, the raised edge 14 in-
cludes two first side frames 24 opposite to each otherand
two second side frames 26.

[0058] Atleastone of the two first side frames 24 has a
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first recess at a top surface of the at least one of the two
first side frames 24, and/or at least one of the two second
side frames 26 has a second recess 32 at a top surface of
the at least one of the two second side frames 26.
[0059] In this way, the anti-twisting performance of the
upper plastic part and the anti-twisting performance of
the cover plate 100 can be realized.

[0060] In an exemplary embodiment of the present
disclosure, during the injection molding of the upper
plastic part, the upper plastic part has a protrusion cor-
responding to the recess. Cooperation between the pro-
trusion and the recess can realize the anti-twisting per-
formance of the upper plastic part and the anti-twisting
performance of the cover plate 100.

[0061] In the illustrated embodiment, two second side
frames 26 have the second recesses 32 at top surfaces of
the two second side frames 26.

[0062] In one embodiment, one of the two first side
frames 24 has a first recess at a top surface of the one of
the two first side frames 24.

[0063] Inone embodiment, the two first side frames 24
have first recesses at the top surfaces of the two first side
frames 24.

[0064] Inone embodiment, one of the two second side
frames 26 has a second recess 32 at a top surface of the
one of the two second side frames 26.

[0065] One, two, or more than two recesses may be
provided on a surface of each side frame. Inthe illustrated
embodiment, two recesses are provided on the surface of
the one of the two second side frames 26.

[0066] In some embodiments, a depth of the first re-
cess is smaller than or equal to a depth of the notch 18,
and/or a depth of the second recess 32 is smaller than or
equal to a depth of the notch 18.

[0067] In an exemplary embodiment of the present
disclosure, in the illustrated embodiment, the depth of
the second recess 32 is smaller than the depth of the
notch 18, which can be interpreted as that the second
frame 26 is not broken into a plurality of segments, which
can ensure predetermined structural strength of the cov-
er plate 100.

[0068] In one embodiment, the depth of the second
recess 32 may be equal to the depth of the notch 18. In
this case, a bottom surface of the second recess 32 is
flush with the upper surface 20 of the plate body 12, which
can also be interpreted as that the bottom surface of the
internal space defined by the raised edge 14 ison a same
plane as the bottom surface of the second recess 32 and
the bottom surface of the external space outside the
raised edge 14, increasing the exhaust speed.

[0069] Inone embodiment, the depth of the first recess
may be equal to the depth of the notch 18. In this case, a
bottom surface of the first recess is flush with the upper
surface 20 of the plate body 12, which can also be
interpreted as that the bottom surface of the internal
space defined by the raised edge 14 is on a same plane
as the bottom surface of the first recess and the bottom
surface of the external space outside the raised edge 14,
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increasing the exhaust speed.

[0070] Inone embodiment, the depth of the firstrecess
may be smaller than the depth of the notch 18, which can
be interpreted as that the first frame 24 is notbrokeninto a
plurality of segments, which can ensure the predeter-
mined structural strength of the cover plate 100.

[0071] Insomeembodiments,theraised edge 14hasa
frame-shaped structure. The frame-shaped structure in-
cludes four side frames. At least one of the four side
frames has a protrusion and two recesses. The protru-
sion is disposed between the two recesses. In this way,
the anti-twisting performance can be improved.

[0072] In an exemplary embodiment of the present
disclosure, in the illustrated embodiment, the frame-
shaped structure is a rounded square frame. The four
side frames include two first side frames 24 and two
second side frames 26. In the two second side frames
26, each second side frame 26 has a second protrusion
30 and two second recesses 32. The second protrusion
30 is located between the two second recesses 32.
Correspondingly, the upper plastic part has a recessed
portion corresponding to the second protrusion 30, and a
protrusion corresponding to the second recess 32. In this
way, three anti-twisting structures that are in a male-
female fit with one another are formed at the second side
frame 26, which can improve the anti-twisting perfor-
mance.

[0073] In some embodiments, as illustrated in FIG. 5
and FIG. 6, the plate body 12 has a first surface and a
second surface. The raised edge 14 is disposed on the
first surface. The second surface further has a recessed
portion 34 surrounding the through-hole 16 and in com-
munication with the through-hole 16. In this way, the anti-
twisting performance of a lower plastic part and the anti-
twisting performance of the cover plate 100 can be im-
proved.

[0074] In an exemplary embodiment of the present
disclosure, the first surface may be the upper surface
20 of the plate body 12. The second surface may be a
lower surface 22 of the plate body 12. The cover plate 100
also combines with the lower plastic part. During the
injection molding of the lower plastic part, the protrusion
can be formed at a position corresponding to the recess
34. Cooperation between the protrusion and the recess
34 can enhance the anti-twisting performance between
the lower plastic part and the cover plate 100.

[0075] In some embodiments, the cover plate 100 in-
cludes a concave-convex structure disposed on a sur-
face of the raised edge 14 away from the plate body 12. In
this way, the concave-convex structure can enhance the
anti-twisting performance of the upper plastic part and
the anti-twisting performance of the cover plate 100.
[0076] In an exemplary embodiment of the present
disclosure, in one embodiment, the concave-convex
structure may include one or any combination of the first
protrusion 28, the second protrusion 30, the first recess,
and the second recess 32 described above.

[0077] Inone embodiment, the concave-convex struc-
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ture may include other shapes of protrusions, ribs, raised
edges, recessed portion, or the like.

[0078] When the upper plastic part is connected to the
cover plate 100, a part where the upper plastic part is
connected to the concave-convex structure forms an-
other concave-convex structure complementary to the
concave-convex structure, which increases a connection
area between the upper plastic part and the cover plate
100, and enhances the anti-twisting performance of the
upper plastic part and the anti-twisting performance of
the cover plate 100.

[0079] A top cover is provided according to the embo-
diment of the present disclosure. The top cover includes:
the cover plate 100 according to any one of the above
embodiments.

[0080] In an exemplary embodiment of the present
disclosure, in one embodiment, the top cover further
includes the upper plastic part. The upper plastic part
is disposed on the surface of the cover plate 100 and
covers the raised edge 14. The upper plastic part is
partially located in the notch 18. In the illustrated embodi-
ment, the raised edge 14 is disposed on an upper surface
20 of the cover plate 100.

[0081] Insome embodiments, the top cover 100 further
includes: a pole; and an insulating member mounted in
the through-hole 16. The insulating member is fixedly
connected to a surface of the pole. A part of the insulating
member is filled in the notch 18. In an exemplary embodi-
ment of the present disclosure, the insulating member
may be the upper plastic part, or other insulating mem-
bers. The present disclosure is not limited in this regard.
The pole may be made of a metallic material.

[0082] Inaddition, the top cover may also include other
components, such as the lower plastic part, a sealing
ring, a pressure relief valve.

[0083] A battery cell is provided according to the em-
bodiment of the present disclosure. The battery cell in-
cludes: the top cover according to the above embodi-
ments.

[0084] In an exemplary embodiment of the present
disclosure, the battery cell may further include a shell
having an opening at a side of the shell. The top cover
may be mounted at the opening to form a relatively sealed
shell. Components of the cell, electrolyte, or the like may
be placed in the shell.

[0085] The battery cell may be the square cell, the
circular cell, or the battery cell of other shapes. The
present disclosure is not limited in this regard.

[0086] A battery module is provided according to the
embodiment of the present disclosure. The battery mod-
ule includes the battery cell according to the above
embodiments.

[0087] Inthe top cover, the battery cell, and the battery
module, the notch 18 is formed in the raised edge 14, in
such a manner that on the one hand, during an injection
molding process of an upper plastic part, the upper plastic
part can be clamped to realize the anti-twisting.

[0088] On the other hand, in a process of injection
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molding of the upper plastic part into the cover plate 100,
the notch 18 that has not been filled by the upper plastic
part can be in communication with the ambient environ-
ment. In this way, the gas formed during the injection
molding of the upper plastic part can be discharged from
the notch 18. That is, the arrangement of the notch 18 is
also conducive to discharging of the gas during the in-
jection molding of the upper plastic part, preventing for-
mation of bubbles during the injection molding of the
upper plastic part to affect physical properties of the
upper plastic part, and can also prevent the formation
of the gap between the upper plastic part and the cover
plate 12 during demolding of the upper plastic part,
affecting an anti-twisting ability.

[0089] In an exemplary embodiment of the present
disclosure, the battery module may include one battery
cell or a plurality of battery cells. The plurality of battery
cells may be electrically connected to one another in
series, parallel, or series-parallel. A plurality of battery
modules can form a power battery pack. The plurality of
battery modules can also be assembled on a battery
cluster. The battery cluster can be placed in a container
to form a container-type energy storage device. The
plurality of battery modules may also be placed on an
energy storage cabinet to form an energy storage device
in the form of a household energy storage cabinet.
[0090] In the present disclosure, the description with
reference to the terms "one embodiment", "some embo-
diments", "an illustrative embodiment”, "an example", "a
specific example", or "some examples", etc., means that
specific features, structures, materials, or characteristics
described in conjunction with the embodiment(s) or ex-
ample(s) are included in at least one embodiment or
example of the present disclosure. In the present dis-
closure, any illustrative reference of the above terms
does not necessarily refer to the same embodiment(s)
or example(s). Moreover, the specific features, struc-
tures, materials, or characteristics as described can be
combined in any one or more embodiments or examples
as appropriate.

[0091] Although embodiments of the present disclo-
sure have been illustrated and described, it is conceiva-
ble for those skilled in the art that various changes,
combinations, modifications, replacements, and varia-
tions can be made to these embodiments without depart-
ing from the principles and spirit of the present disclosure.
The scope of the present disclosure shall be defined by
the claims as appended and their equivalents.

Claims

1. A cover plate for a battery cell, the cover plate
comprising:

a plate body having a through-hole; and
araised edge disposed on a surface of the plate
body and surrounding the through-hole, the
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raised edge having at least one notch, and an
internal space defined by the raised edge being
in communication with an external space out-
side the raised edge through the at least one
notch.

The cover plate according to claim 1, wherein the at
least one notch has a depth equal to a height of the
raised edge.

The cover plate according to claim 1 or 2, wherein the
raised edge surrounds the through-hole to be formed
into a frame in a form of a rounded square, and the at
least one notch is defined through atleast one corner
of the rounded square.

The cover plate according to any one of claims 1to 3,
wherein the raised edge comprises two first side
frames opposite to each other and two second side
frames opposite to each other, wherein:

atleast one of the two first side frames has a first
protrusion provided at a surface of the at least
one of the two first side frames; and/or

atleast one of the two second side frames has a
second projection provided at a surface of the at
least one of the two second side frames.

The cover plate according to any one of claims 1to 3,
wherein the raised edge comprises two first side
frames opposite to each other and two second side
frames opposite to each other, wherein:

atleast one of the two first side frames has a first
recess formed at a top surface of the atleastone
of the two first side frames; and/or

atleast one of the two second side frames has a
second recess formed at a top surface of the at
least one of the two second side frames.

The cover plate according to claim 5, wherein:

a depth of the firstrecess is smaller than or equal
to a depth of each of the at least one notch;
and/or

a depth of the second recess is smaller than or
equal to a depth of each of the atleast one notch.

The cover plate according to any one of claims 1t0 3,
wherein the raised edge has a frame-shaped struc-
ture, the frame-shaped structure comprising four
side frames, at least one of the four side frames
having a protrusion and two recesses, and the pro-
trusion being disposed between the two recesses.

The cover plate according to any one of claims 1to 7,
wherein the plate body has a first surface and a
second surface, wherein:
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13.
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the raised edge is disposed on the first surface;
and

the second surface further has a recessed por-
tion surrounding the through-hole and in com-
munication with the through-hole.

The cover plate according to any one of claims 110 8,
wherein the cover plate comprises a concave-con-
vex structure disposed on a surface of the raised
edge away from the plate body.

A top cover, comprising: the cover plate according to
any one of claims 1 to 9.

The top cover according to claim 10, further compris-
ing:

a pole; and

an insulating member mounted in the through-
hole, the insulating member being fixedly con-
nected to a surface of the pole, and a part of the
insulating member being filled in the at least one
notch.

A battery cell, comprising:
the top cover according to claim 10 or 11.

A battery module, comprising:
the battery cell according to claim 12.
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FIG. 1
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FIG. 2
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